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Indian Standard 

SPECIFICATION FOR C0 2 CORE BINDER 

SYSTEM (BINDER AND BREAK-DOWN AGENT ) 

FOR USE IN FOUNDRIES 

0. FOREWORD 

0*1 This Indian Standard was adopted by the Indian Standards Institution 
on 12 April 1978, after the draft finalized by the Foundry Sectional 
Committee had been approved by the Structural and Metals Division 
Council. 

0#2 One of the common methods of producing medium to large size cores 
in iron and steel foundries is that of using sodium silicate based core binder 
with silica sand. The binder is set by passing carbon dioxide gas through 
the cores. One of the major drawbacks of this system is that the silicate 
bonded sand sinters during metal pouring and the knock-out of used sand 
is difficult to achieve as compared to other organic binder systems. To 
improve the knock-out properties a break-down agent is usually added 
while sand mixing. Sometimes, a break-down agent is added to the binder 
itself. The exact compositions of the binder and the break-down agents 
are often proprietory in nature and are guarded trade secrets of the 
foundry chemical manufacturing companies. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with } the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance 
with IS: 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1*1 This standard covers the quality requirements for C0 2 core binder 
system ( binder and break-down agent ) for use in foundries. 

2. SUPPLY OF MATERIAL 

2.1 General requirements relating to supply of C0 2 core binder and 
break-down agent shall be as laid down in IS : 1387-1967f. 

*Rules for rounding off numerical values ( revised), 

fGeneral requirements for the supply of metallurgical materials {first revision ). 
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3. DESCRIPTION 

3.1 CO z Core Binder — The binder shall be supplied in the form of 
sodium silicate base thick syrupy liquid. The composition of the product 
may be divulged to the purchaser, if agreed to between the purchaser and 
the manufacturer. 

3.2 The break-down agent shall be supplied either in powder form or in 
liquid form. 

3.3 The break-down agent shall be incorporated along with the binder 
itself, if required. 

4. REQUIREMENTS 

4.1 The sodium silicate used as a CO a core binder shall conform to the 
requirements of any of the grades 1, 2, 3 or 4 specified in IS : 6773-1978*. 

4.2 The CO a core binder conforming to Grade 1 of IS : 6773-1978* and 
the break-down agent when tested as a pair as detailed in Appendix A, 
shall conform to the requirements given in 4,2*1 to 4.4. 

4.2.1 Gassed shear strength after one hour shall be 0*387 ± 0*035 MPa 
( 3'87 ± 0-35 kgf/cm* ) and after four hours it shall be 0*422 ± 0*035 MPa 
(4-22 ±0*35 kgf/cm*). 

4.2.2 Break-Down Properties — Retained shear strength after firing for 
3 minutes shall be 0*176 ± 0*035 MPa ( 1*76 ± 0*35 kgf/cm* ) and after 
firing for 10 minutes it shall be 0*14 ± 0*035 MPa ( 1*40 ± 0*35 kgf/cm 2 ). 
Cracks should appear on the specimen after firing. 

4.3 The gassed samples, when stored up to 24 hours in an atmosphere of 
40-60 percent humidity shall not give a friable surface. 

4.4 The gas content shall be 9 to 13 ml/g. 

Note — The requirements as specified in 4.2.1 to 4.4 shall also serve as mini- 
mum requirements for any other combination of sodium silicate binder ( other than 
specified in IS : 6773-1978* ) and break-down agent. 

5. SAMPLING 

5.1 Representative samples from each batch of the manufacture for both 
the products shall be drawn for testing according to the method given in 
Appendix B. 

6. PACKING 

6.1 The C0 2 core binder shall be packed in 200-litre steel drums. 



^Specification for sodium silicate for use in foundries (first revision ), 
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6.2 The break-down agent powder shall be packed in poly thene lined jute 
bags of 50 kg capacity. If supplied in liquid form, it shall be packed in 
50 litre capacity steel drums/containers, 

6.3 The mode of packing other than that specified in 6.2 may be agreed 
upon at the time of enquiry and order. 

7. MARKING 

7.1 Each container shall be clearly marked with the manufacturer's name 
or trade-mark, brand name of the product, production batch number, 
date of manufacture and date of expiry, if any. 

7.1.1 The container may also be marked with the I SI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer. 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 



APPENDIX A 

( Clause 4.2 ) 

METHOD OF TEST 

A-l. QUALITY OF RAW MATERIALS 

A-l.l Unless specified otherwise, sand used for preparing the standard 
sand mix shall conform to IS : 3018-1977*. 

A-2. PREPARATION OF STANDARD SAND MIX 

A-2.1 Take 5 kg of the standard sand in a paddle type laboratory sand 
mixer. Add 100 g (2 percent by mass of sand ) of the break-down agent, 
mix for 90 seconds, add 250 g ( 5 percent of sand ) core binder and mix 
for another 3 minutes. Discharge the sand into a polythene bag, close it 
airtight and preserve the sand for testing. 

A-3. Prepare standard 50 X 50 mm, three-ram cylindrical specimen in a 
split specimen tube (see 5 of IS: 1918-1966|). 

*Specification for standard silica sand for raw material testing in foundries. 
tMethods of physical tests for foundry sands. 
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A-4. GASSING WITH C0 2 GAS 

A-4.1 CO a gas is passed through the specimen contained in the specimen 
split tube itself on a fixture ( see Fig. 1 ). Pass CO a gas for 30 seconds with 
the specimen at the bottom and for another 30 seconds after inverting 
the specimen tube. The gas pressure is maintained at 0*035 MPa (0*35 
kgf/cm 2 ) at the cylinder delivery. 




SPLIT SPECIMEN TUBE 
RAMMED SAND SPECIMEN 



£ l-25mm EQUIDISTANT HOLES, 
9 EACH ON TWO PERPENDICULAR 

DIAMETERS 



CIRCULAR RUBBER GASKET 
64 x 48x 3*5mm 



All dimensions in millimetres. 
Fig. 1 Section of CO s Gassing Fixture 

A-5. TEST FOR GASSED SHEAR STRENGTH 

A-5.1 Test the shear strength of the gassed specimens after keeping them 
in open air for the specified times ( see 4.2.1 ). The test procedure shall 
be as given in IS : 1918-1966*. 

A-6. TEST FOR BREAK-DOWN PROPERTIES ( RETAINED 
SHEAR STRENGTH ) 

A-6.1 Six specimens after gassing as given in A-4.1 are selected. Three 
are heated in a furnace at 1 000°C for 3 minutes and another three for 



♦Methods for physical tests for foundry sands. 

6 



18:8785-1976 

10 minutes. Specimens are allowed to cool to room temperature and tested 
for shear strength as specified in IS : 1918-1966*. 

A-7. TEST FOR GAS CONTENT 

A-7.1 Dry to constant mass at 110° ± 5°G a given quantity of standard 
mixed sand ( see A-2 ) . Test the gas content in accordance with the pro- 
cedure given in IS : 1918-1966*. 



APPENDIX B 

( Clause 5.1 ) 

SAMPLING OF CO z CORE BINDER SYSTEM ( BINDER AND 
BREAK-DOWN AGENT ) FOR USE IN FOUNDRIES 

B-l. GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 In drawing, preparing, storing and handling samples, the precau- 
tions and directions given in B-l.l to B-l, 4 shall be observed, 

B-l.l Precautions shall be taken to protect the samples, sampling instru- 
ments and the containers for samples from contamination. 

B-l. 2 In case of sampling liquids from drums, the material shall be 
thoroughly mixed before drawing the sample. 

B-l. 3 The samples shall be placed in suitable, clean and dry containers 
with proper closures. 

B-1.4 Each sample container shall be closed airtight after filling and 
marked with full details of sampling. 

B-2. SCALE OF SAMPLING 

B-2.1 Lot — All the containers in a single consignment of the material of 
one grade, type and drawn from a single batch of manufacture shall con- 
stitute a lot. If a consignment is declared or known to consist of different 
grades, types or batches of manufacture, the containers shall be suitably 
separated and grouped to form lots as defined above. 

B-2.1 .1 Samples shall be tested from each lot for ascertaining con- 
formity of the material to the requirements of the specification. 

B-2.2 The number ( n ) of drums to be chosen from a lot shall depend on 
the size ( N) of the lot and shall be in accordance with col 1 and 2 of 
Table 1 



*Methods for physical tests for foundry sands. 
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TABLE 1 


NUMBER OF DRUMS TO BE SELECTED 








( Clause B-2.2 ) 






Lot Size 






Number of Drums 
to be Selected 




<*) 






(») 




(1) 






(2) 




Up to 10 






3 




11 to 20 






5 




21 to 30 






7 




31 to 50 






10 




51 and a] 


bove 




15 





B-2.3 The drum to be selected for sampling shall be chosen at random, 
preferably with the aid of random number tables. Guidance for random 
selection procedures may be had from IS : 4905-1968*. 

B-3. PREPARATION OF TEST SAMPLES AND NUMBER OF 
TESTS 

B-3.1 Draw with an appropriate sampling implement a small portion of 
binder and break-down agent from different parts of the drums selected 
according to B-2.1. The total quantity of the solid drawn shall be approxi- 
mately 500 g. In the case of liquid, the sample weighing approximately 
300 g shall be withdrawn after mixing the content of the drum thoroughly 
and allowing the liquid to come to rest. 

B-3.2 Transfer the portions collected from each drum to separate sample 
containers. These filled containers are termed as individual samples. 

B-3.3 Out of each of the individual samples, collect equal quantities and 
mix them together thoroughly to form a composite sample weighing about 
500 g. In case sieving is necessary, the portions from individual samples 
shall be sieved separately and the composite sample shall be prepared only 
out of the sieved material. 

B-3. 4 Tests for various characteristics shall be carried out on a standard 
sand mix prepared as specified in A-2 for a particular combination of 
binder and break-down agent. 

B-4. CRITERIA FOR CONFORMITY 

B-4.1 All the test results for a particular combination of binder and 
break-down agent shall satisfy the requirements given in 4.1 to 4.4 if the 
lot is to be declared acceptable under this specification. 

*Methods for random sampling. 
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